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(54) Title: REWRITABLE COMPACT DISK AND METHOD FOR MANUFACTURING THE SAME 
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2 (57) Abstract: A rewritable compact disk provided with a rewritable area for compatibility with a CD-RW, that is a RAM area (1 05) 
S and a read-only area, that is a ROM area (104) on the same disk side, wherein a phase-change recording layer is provided to both 
00 the RAM and ROM areas, a wobble groove is formed in the RAM area, information is recorded in the form of amorphous marks 
t-H formed by projecting a recording light beam, information is recorded in the form of an array of prepits in the RAM area, and the ratio 

Ili-WllrU. of *c push-pull signal value before the recording of the RAM area to that after the recording lies in the range between 
O 1 .05 and 2.0 when measured by means of an optical pickup used for wavelengths from 770 to 790 nm and having a numerical aperture 

of the objective of 0.49-0.51 or the ratio \l r h\Ah'h\ROM of the push-pull signal value after the recording of the RAM area to that of 
O the ROM area lies in the range between 0.78 and 1.3 when measured by means of the optical pickup. 
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©j&Tfcif£b<fcV>. 
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£ bK, SROM{g«£aERAMfg#©J6*5l**0JtR t opROM / 
R topRAM (l 0. 7SK±1. 4 5£tT7?*St>0^*Llri. 
25 tfc, KR0M{B«O75?7^3>h7XhOl^, 0. 3 0^±0. 

6 OiKTT* 1/ Vi. 
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$£>IC, iRAMl^O-^tyjUli, fl*flS£#3 0- 5 0 nrnt'S 
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10 fiSf IipJtl3>;ti7 hf^X^T^ot, 

IBgL IBS, ?S£l»ItgfcRAM«*£, ??£©*PjflgfcR0M«8£ 

Kffi^^SIESS3&*SERAMfi«tSROMfii«t©M^rtKtt5n, 

Jitter D» E FM£W3nfcffi*fciB»T<5;:£3&*T£, 

20 RROM««oy>J bf y hm\t. Ify hfl?£j&«6 0~1 0 0 nmT* 

fcTyh«#0. 4 5-0. 7 0#mT&9, 
^RAMIM fi> »S5^3 0~5 0nm-C*o 

T, 8HI#0. 4 0-0. 6 0 /imt$^^<!:5#l!tt5tM^ 
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B2U, *feWO-*lfi^!8lc*>^S»»^Rl*IS=i >A°^ hx-f * 
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© «e b§ & * r muz s i? » s . 
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OMB«104£, H^-f^SB (H^-fr-T) tf^-^fcES, «S, 
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7!)hj|«10 6tA>6a;5. ROM««l 0 4iRAM«*l 

BIKJ:DE«£nTtr>3. :OROMfi*l 0 4fcEft-r-5tia<i:lxT 
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13 1 K:fcV>TROM®«l 0 4fcy : -?n%i,<Dmftm\Z®.WT 

15 AWSl^. RAMM©^OCD-RWt©5itt^iitn 
ROMM1 0 4 tRAMM 1 0 5 x — * 

^-?(Dmmw^t£tfK)*m't>®2>z.ttf~zz. tit. mm^Tom • 

9?£L\/*WtLT\$* I SO 9 6 6 0 tl5 -?)V?~£ y i/ a > 

#££JSV^ ROMSIiR AM««£giJ*0-fey ^3 >fTS^FS* 5 
$5. flIAtf. *F»3«3&>5, U-K^Xg*. ROMilt, 

25 U-K7£hfi«, »J-H<>««, RAMM U-K7?HS«- • • 
art <E*;*ft*;:£fcfc-5£«>, ROMiiiRAMiitcrii: 
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(issued i 7&^n«+^T2b^o 

UDF7^-7yh (Universal Disk Format) £fflt^ # 

tZ\ZT:. *iIfiJ:^-5CD-RWl OOtft RAMl^l 
0 5cD^&6-f ROM^jgcl 0 4{'=bffi«SfBM^^^TVi§ 0 , , 

M^wtcts, m 2 \ztrt<£:o m®« i o i t^-^mm i o 2 

-5. $f^L< ££5 0±fc, &mm 5 1 , ffi^ftgiiBSfcjf 5 2, & 

ii53, sit® 5 4%z:<Dm\zmv. zz\z, m±m\z, ^t©a 
^SM^i^^fcD, m%)to)mmz£z>mz®j<rzib, mnmmfc&® 
mm^mmik&mmmmo&mn- hm 5 5 1 /im^biiis/im 

5 tmvffif8,<Dm&nvz>£o\zLT^z, 

£tc. IS5O0ROMMI(1O4I:H m2\Z5r;?3:oiZ. M&<D 
¥yh C/'JfcfyM 6 0#»£>&5bf>.y N?)J t!y h?U) #7fcJ&£ 

ch^^T!, ROM!^10 4i:RAMitl0 5$ft5)tT^X^ 
£— ^(DMggTfE^ • ROMI^I 04iRA 

S£*t^t<HH4£fi5Irt;T3&gat&&. ^tUCinAT, ROMiilO 
4 £ RAMii 1 0 5 £<D®r>WfrK> gf'^Tte, 
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9 0 nm, fttyVyXWlk (»%U>XHP$) NA#0. 4 9-0. 

5 H, S^l:CD-RW©tL^>y^7^1^l:?t;fc. fcfcU 2ftl 
U>XMP»NAtt, 0. 4 4~0. 46 (ft 0 . 4 5) Tttft<, 0. 
49-0. 5 1 (#9 0. 5 0) SfflUfc. 

10 

2 I / I I i - I 2 I 1 • 0 5EJLL2. 0RTT*&3t>©;W£l^o 

RAMi^l 0 5 £*5tt3EFM&if|{§^®iHS&0>:7'y 
^jVfffit, ROMi^i 1 0 40^7 ya^f^l t<Dtt \ I x - 
I 2 I ,/ I I 1 - I 2 I rom«0. 78H±1. 3KTOUO^ 

20 

C^cfc^TilBffliiT^JlttC^O, ROMfi«l 0 4iRAMI^l 
0 5 £©3JD#frD gl:*^Tt>M (M-^Ff£ffi^) 

25 1 0 4®S4tRAMil 1 0 5 OlSfifc • B££itttWfcfT O Z. t ifil? 
ZZ>£o\ZUZ>, ^tll^O, ROMfi^l 04tRAMl^l 0 5i 
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0 5&±2. 0&Tr&Z>h<Dtfmbft%L\,K 
fc*3» ±®<D£o\Ztty>}U>XmnlkNA$:0. 45^60. 5 0 \Z. 

o o ±kjs» sn* i/-tr t-Ag^/h$ < 

&wt®m?zxx*vh<DK®ftz%x?zz:t\z£?)m£frnzi)K 

1 2 £&{8^Mm®&\z&^T&nyimTzz\t 

(IPS. K7y*>^SSHO^Vi«^©S5feM^) ^rail 
T*#£*15 I i - I 2 M£jKLTV>5. 
^LT, RAMi*l 0 5®f3fifi9t^ViT, 7^X^10 0^^ 
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omnmz i 1 1 - 1 2 1 

R AMt^ 1 0 5 OlHSfttfeViT, fa^lOO^bHi 

*&*Hi£ I 1 1 - 1 2 1 a"?^- 

5 ROMI^ 1 0 4 \Z&^T. fanO 0^e>SS*LT#fc^©^ 

zzt. i i x - 1 2 1 i 1 1 - 1 2 1 rou^ mm-znrztmK * 

«fc-3-CfiA^#<SE»T5fc«), ffi*£n£{I^£-B.5 kHz 

yzs3.?)imnmt. uw&o7°v^3--7)vm^m.toYc* i i x - 1 2 

I / | i i — i 2 j a ~zm-tZ.ttfT*Z. RAMlitl 0 5 \Zt5tf2>EF 

isz.-7)vmnmt<Ditz i i x - 1 2 1 ./ 1 1 1- 1 2 1 rom"?^^ 

25 £?\ J»© + <fr*>S¥g#GlfcO. 1 Atm-ftlTV^t#0 I I 1 - 

I 2 I (03*, PP raw ICffi^T*) RAM««1 0 5©IH»if© 
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manual i s rm?tzm i i , - 1 2 j / 1 mmm^^ji i g r 

1 2 1 a (0 3+, pp raw (cffi^-r^>) rams«i o 5mm'& 
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i«fl/^^f<«»t5fcli,, d,-i 2 ) a if^-I5kH 
*fcbfc*®Ji (I Ii-I, l/I.) / (I 1,-1, | & 

sMfcjfjuscitfcTfrs. c:®^^, (i 1,-131/1,,) / (i 

1 i- I 2 I «/I ,.) ttO. 5«±1. 3«TT**CD^»*Llri. 

I 2 l a (03+. PP raw (Cffi^T^) RAMi^l 0 5©|BH& 
<de FM^ii^c i i TMfc#fc?-S3£M©*;*:i^;p i t 9 

t O p R 

A »«T»r>&« I I,-^! a /I topRAM £, mxm^wvu topRAM 

£®RAM«l*l O5 01*MHAI t op 8AM T«Lf:l3g 
^r/a^ill.-ij/i^^it a *. o. 0 7 
0&±0. 12 0KTf»5. iDffSKHO. 0 8 0 ^± 0 . 10 

o&T-e&So 



16 



'I 



WO 01/18802 



PCT/JPOO/06157 



s> ROMiii o 4<&efm£»i«#® 1 i TflMfcatjrrsii 
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5 £©****l"^H top „ OM ^«lfcROMiil 0 4C^ 
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R c ROM = 2 x 



1 LAND ~ I PIT 
1 LAND + 1 PIT 
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RC h =2X -ii LL 



I, + I 



(2) 



RC a = 2 x 



1 la~ I ga 
1 la + I Sa 
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I PIT iU RAMitl 0 5 fc*»t*Efiif©M#CD7> Hl/^;u 
8a i-r^o ROMKl 0 40MlifSi;RAMMl 0 5 

^fifelStftt), ROMiil 0 4©E 1 1 Tfl^ 

Wg#0. 55&±0. 95J^T UK)tt£L<\tO. 6 0 &±) T$> 
0> RAM«*10 5©EFM^«^01 lm^iS^O. 6 0 
EU:0. 9 O^T UDffSKttO. 8 0HT) 
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^nH=tO, ROMiil 0 4Sl^RAMI^1 0 5©Vi1*n©<B«t 
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&t 1 1 TmW»l«t©Jt (m 3 /m lt ) R om**0- 4 5&±T&£o - 
10 RAMMl 0 5©EFM&«M©3Tffi*£W«£ 1 1 T 

m^mS.tOit (mj/m,,) R am* 1 0. 4 5EU:T?*5. 

Ka©,t*0, 1 1 TlffIgm H ttin u = I n/I ,op^ 
tl, 3T|^ISm 3 14m,= I,/I tap T*$n5©T, 3T(s^- 
3gW&m 3 £ 1 1 TMgHKmufcCJt (m,/m H ) tt, 3 Tfl^ 
15 K#J&bfc?f£m#iHH I 3 fc 1 1 Tm^fc*tJfcLfc?5£fc*IJIfiI n 

t<Dtt (i,/i u ) c*l<. ^nTttJB'T* 

3Tfc*HeH&m 3 £ 1 1 TMSEHfim, x £©Jt (m 3 /m 
n), fcV>tt» 3Tfifl:^JSl&S4ItSi I 3 t 1 1 Tfi^fc** 
*b&H4fll*li« I lx t©it (I 3 / In) WU «£«**©**> 
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3 Ti#Iigm 3 <!: 1 1 Tffll%IISm u £©tt (m 3 /m 
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25 IXRAM««1 0 5 0Ufn0i«Tfe, 0. 4 5 &± (£ D 2?£ b < 
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UfcH^M^iUS I xl tOtt. ( I 3 / I 11) te- 4#fc±ISfcl:fc<, 

ctO»^U<«> TIB^T^il$tl^>Tv>^ h 'J^I£#£$BBcb-r 



In 



tat)^.ROMfil«l 0 4tli7y>^ 0%«±2 0% 

RTT&tK RAMIH 1 0 5 0E FM|glHl§SESa©7*»^ h 

$ ?>IC> ROMtHl 0 4tRAMf«l 0 5 £ R 
topROM/RtopRAM^O. 7K±1. 4 5KTT?*5©l9«ffSU». £ 
D$?£L<&, 0. 8 5£l±l. 2 0«T < b-rs. :o«^. ROMI 
«1 0 4R^RAMM1 0 5CMti-eOl^lt$R toP ROM. Rt 
opRAM li v»-rnt>l 5%^±2 5KErF£T*©**#3:l^. 

ROM<B*l 0 4iRAMl«l 0 5 
ttRtopROM/RtopRAM^O. 7K±1. 4 S^TcD^HrtlCAoTV. 

F7-f^ROM®il 0 4tRAMlil 0 5 tt*t8W»w7 
£-fe*U£»£-e*oTfc, ROMii 1 0 4T?©S4itR^RAM 



21 



WO 01/18802 PCT/JPOO/06157 

&<t£%£?\Z, ROMStl 0 4 tRAMl^l 0 5 3** 

(^D-Xh77^ ; m^f2 X 7 5 + b#) 
fcO, V-V1>m®*WittZ>>&ntf&Z>. CtUCcfcD, ROMMl 
5 0 4*^RAMStl 0 5^1^W(C7^-t7.L^Ji-&T^^Tfe, R 

om^i o 4*^rammi o s^o^nmmn. gp*.^^ 

^ U - f* <i >«« S F 5 -f £ y * 7 y ^»»T5 ft Mfl 

CiLT. S±£#t^R top «EF Mollis 1 1 T{i-^K2*&-f 3. 
10 R^^I/^i^St^oWlfSt), TlBaST^SttS. 
R top = R 0 xI toB /I o • • • (5) 

i tt)P (iEFMimoi lTl§l:^t5fi4fl^ 

15 ±56© < fc'5»C»ft^>XPBP*NASO. 45*>&0. 5 OK 

0 0 ±\zmto% ft ZU-V\£-J*&ififr% 1 1 

Tft^3EW«tt^±#<^S«lRj*J»0» *#Wfc»»0. 0 5 St* 

20 topRou. R t opRAM&fc£A,£^fc>£&V>. ?>>7)Vn>b7Z 
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o 4 tRAummi o 5 tizmmwizT z-txvtzMsiz?^ ymmtf 

Z\<DWjfi. '&i&~?Z> &?IZ. ROMi^l 0 4\zm%WlttTROMm 
5 ttl 0 4tf)Kt^£TtfT^D, ROMti 1 0 4 ©S^SIt^R topR 
0U tRAMmmi 0 5<D»*St^R tO pR AM tf>JtR tO p R0M /'R t0 pR 

am £J;9$?£ha$sh (o. 9&±i. io^t) Kfl^nti, ±aicD 
AMSti o 5 t\zmmm\z7?-txLtcm£\z>bjEmtiirt?-->&m . 

-f L&^fc8£>, ROMlil 0 4tRAMS«l 0 5 t 

SlttCDCD-RWfcSIt, n>k°^-^W^gBI2tt^tt<hLTfflV^ 

15 ±5fiOJ;"5K:, ROMUt 1 0 4 (DKttm&Ttf TROMii 1 0 4 

0«*E#*R toP ROM£RAM««l 0 5<D»*£St$R t0 p RAM cDifc 
Rtop R oM/Rtop R AM^J:OffSLU«gH (0. 9R±1. 10KT) 
tt^<, ROMlil 0 4 fcjR&KJtSCtt, m*.\%. 0 5, 0 6 (a) , 
(b) iZm?£o\Z. ROMI^I 0 4 tf -/ h^JCD^'J tf y h 6 

20 o tyu tf v v 6 o £0W£¥fi«£ii"n:, ^utf^ hra±*» (#i 
TLtfa^si) 7 0T-ou<£?\z-tni$&^. -omr). ms, mq (a) , 

(b) CSti^C, ROMi^l 0 4©§t°7h5<J6 0(:i7 0$l 

»^b<«, ramm^ci o 5 tmc£otemmvtt'r'<<. rom 

l:Ttl(f, RAMS^ 1 0 5 iROMii 1 0 4 ft 



23 



WO 01/18802 



PCT/JPOO/06157 



±KmmR lot> ) i7oii, '&m-$z> 

RAMi^i o 5 izmiznzmftmtmc&^ummvtt-r^K, m 

*£££3 0~5 0 nmtL, SHiSO. 4 0-0. 6 0 /tmtt5C*» 

»*HrJ. mz. m7 o©a?s«^u tr^ h 6 o©^$ (^t*«6o 

~ 1 0 0 nm) .fcO&SKfcoTHa. 17 OOiH^iJ fcfy h 

f;&» 07, H8 (a) , (b) fc^f «fc 5 K, <fr 7 D fcf y h 5>l 6 0 
mizM7 1 ^^tj-^ct^tCLT^ct^o 17, 08 (a) , (b); 

\Z5kT&V\Z. ¥y bW6 OratC, y>J tfy h^ij 6 0 \Z%t-z>TM 

7 1 *«^tl«A^. fc*5, 07, 08 (a), (b) Ttt. |7 1tt 

*7 i ossstt^y tfy h 6 o<oas$ (::Ttt60-io 

i 

Onm) «k0t)a<LT^5jlJ, ^ U fcfy h 6 0 J: D fcSK T*> 

&tr*„ $ »7 1 ©i(i«yu tf-y h 6 0 ®*IJ;D t>2HE< 
\Zy h 6 0©ifSckD i bj£<Tfe^^„ 
H©«fc5fcROM««l 0 4IIt)l7 0, 7 1 figfnH &rtjft 
6 1 O^^RAMl^l 0 5CDft#ffi (flrK, «*£lt*R t 0 pRAM ) 
tROMMl04©i^l m\z, m±KMmR topROU ) £&&t> 
^-T<Ut). ROMM10 4©{|^1 Ofcfc, §*£«R topRO 
M ) tRAMi«10 5©fiti( **R»*R topRAll ) t<DK 

£ CITte. ROMi^l 0 4tRAMi^l 0 5 fVmXKftt 

$R top ^<ia5t 1 ROMt^l 0 4i>eRAMl«l 0 5^. 
X^RAMi^l 0 5*5ROMj|«l 0 4 ^llK&ft Lfci§£iC. X 
7-fXl/^;^ifntL$t\ jEttHHf^T^fcUfca, ROMMl 
04{:t)l70, 7 1 SMTSCitROMiil 0 4©i^M$ 
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r t ovROH &TVfX* ROMM1 0 4tRAMm® 1 0 5 t<Dfc$$m 
i^/h^<T5^tT', ROMitl 0 4CDft;*:£tt^R .opram^R 
AM«1 0 5 topRO M££°^^<LT^30T* 

ROMS^l 0 4iRAMltl 0 5 <!:<Z)£tt^M£/h£ < T 
5©i:RAM«^l 0 5 (Di^#$R topRAM ^±^^<!:fe^^ 
tlStf, RAMtil 0 5 topRAM £±tf=fc-5<i:T3£, 
RAMi^l 0 5 0W^fA§WSO, ffcO^tfl^iilEOT' J 

oTLSofcDt5©T*RAMMl 0 5 $f £ L < 

KDi^CLTROMMl 0 4(C^7 0, 71 £!Stt3*§£lCte, 
£y higPwteO. 40~0. 70/imil, tf y P d « 9 0 ~ 

1 5 0 nmit^C^WiL^. 

^©ct^CROMi^l 0 4Ci7 0, 7 1 SrtSttSii^tCfcJu 

#j;t£i iTi^fngm n ^iiii/j^<^o, ^y->i^;um#<i 

fr* * # < & 3 £ £ & £ tl 5 . 

-D&V). ROMi^l 0 4KSI7 0, 7 ROMffi^ 
1 o 4®ft^:Slt*RtopRo»ittRAM1S*i 0 5©fk*ESMSR t opR 
AM tB§H^gmSTT^?)^. WA«H5, B6 Ca) , (b) tC^T 

«t5i:, rommi o 4©^u try try h^PdH mi oc 

5£^e> 1 1 Tfll«W«m 11 *«/jN$<«:0, ^'r/^^g 

III 1 i = ( R t o p _ R b o t t om^ /^top 
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fcfc, CCTti. RAM^l 0 5<bROMMl 0 4 £©{g*Mt (4* 
5 (C, i^W$R top ) ££fr-li^-r<T£fc#)lC, ROM|^104 

mmmiz. rommio4i:dc mm <r>% (dc#) Starrs 
©«***&£ ^ > h u-)i?ti\m%<D*m(Djx.%m&&2>mm&M\z 

KJ£T?£.5<k'5Cfc£©T&*. fCT, R OMg^ 1 0 4 (CD Cft£ 

9llT^:iT, RAMS«1 0 5tROMi^l 0 4 £©Mft (# 

££3T% ROMg^l 0 4©y<J \Lv h 6 0 tt, # * ^J^Wf 
5i5fclllJt5©^ibK JltlJCfc D . RAMMl0 5©irt 
20 16 i ©#*:/;^&E»l«*-*»7 Ki^^«w*#*c;t*J7?**fc* 
W"T!&<, ROMMl 0 4 \Z&^T * 7 frfr ZmMM^T KU 

o 4tRAummi o 5 txmmm^T Fuz^&o&tojsm&w 

25 
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iM^*^S^INWS R0M IIOUT, 09 (a) , (b) £JB 

09 (b) IJROMS^l 0 4©«>t^9 0 £WT3t:y h 6 0 
£^LT£D, 09 (a) te^ft^cD^*^^ 0 5lf>y h?«J6 

^pj-y;^ o©ig*s^ai-r§<i:, ^©i^o i ! — 1 2 m^-iitti w ^ 

09 (a) Afih77 + >^^bTS4^ 5k 
H20D-;U7>fJ^£ibfcI© I I i - I 2 I II^H-^itS 

So 

H^<D$J£t;::fc^Tte* 10kHz~30kHz 0A7 F/U7^f^ 
h7y*>^£#nt&^b«iJSL£: I 1,-12 I 

dfttcko, e7h^6o©iM9t^ifiNws ROM n T 
issc (6) cio^isns. 



£F£b<fcL bfy h^U 6 0 <Diy*7)Us^<DCNRmZ2 6 dBJ^± 
RAMSIl 0 SOSM^t^Hl^iNWStt, ±IB^(6) 



w 



(6) 



NWSrqu = 



2 x A x sfz~ 
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C^DT^i^n, 0. 0 3 5K±0. 0 6 0^7X^0, EFMIH 
0#*IHSi9O^*^;l/fll#©CNRfi^3 5 dBK±T^D, EFM 
£«M£SB»&0£*:/;M3*t0CNRfiJ&*2 6 d BK±T*50d« 

0 4©y»J £y h^lJ6 0 ts IBS • ff£©fcfc© h^y 
^>^JW±S6fJ-C^5RAMill 0 5C0I (ISrtfll) 6 1 tX'it. 
&®mz¥y h 6 0M6 1 ©JB#fc*#fcffig**£i;£ a 

10 #£<Sfc5. 

«1 0 4 ©fcTy hMtRAMi^l 0 50«M«^D77 

< < g& * z. t a^ps 

15 ^K0«$tlT*0, RAM«8l 0 5fctt£rt»6 

Sf*lfnSlt^5. AMI 6 4 ©3* BP£$t6 1 ft<Z>fE@V 

6 3fimoa5^t>5> Ft ^5. 
IIT,ROMI«l 0 4 071) kTy h?iJ£4i5rr3& k°y h 6 0 tt, 
20 011(a), (b) fcsRf.fcSfc, tfy h^£P d£6 0~ 1 0 0 n 
mil, fc?yHBPw£0. 4 5~0. 7 OMmttSO^SfSl^. 
«r»w, tfy hSi£P d«7 0 nm&±£-r50#J;Di?£UV>. nftK: 
ckt), 1 Tm«»£m xl ##Stt^T<fc5. try h 

25 &^»;ya^iWft6ft^t<&5. 
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RAMl«105©i61», RAMSItl 0 5^b#btl5 
5 ^y>a^HltI^SJt*<fS#«t5i:, li^Gd&30~50 
nmtl, iftflSGw^O. 40~0. 6 0 umitiO^S H 
©«fc?K:»iS£Gd*»fiGw£iau£i- SJItfc.fcD, ya^JH 

10 l:LT^5. 

15 Z.Z.H\t* RAMfi*l 0 5 0J|rtl6 ltlTttffi»ttl:ia^fc© 

01 2^^-r«fc^tC He-Cd I/-if- 1 ©1/- tf-tf-A 2 lC*t 
20 It, Jt®£#t£^/&L£#U#-#*-hS&3£Sii:KiEBU ft 
©^T^&^®^£> U-if-t-A 2 £MT5 8 #y fc-a!?*- h 

SI,,- I.,. 2#7fc©!£gl 2 , I _ 2 £3fc&ffigfc«fcO«tirr£. 
£©<h£Tf2:i£ (7) RtfiS (8) ©Wffi#jSD£o. S (7) 
25 (8) &iga[LT*<^i:t«kOSwRtfai$d*^*S. 

£&©ft6 1 ommt, >&-fLhiEmtmmzvT^ts;^ft> 
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u 

= cos (jt e) ••• (7) 

5 l l 

1 1 2 sin 2 U £ ) (1-2 cos <5) 
= ... ( 8 ) 

I o * 2 {l - 2 e (1- £ ) (1- cos<5) } 

try h 6 o©«Rtfai$fcj:, m^miimum (afm> t«fco> 

20 ±I2^®^?S(C^A{^ £y h 6 0 *>L< tefgfi^6 1 ©Brffi^tt© 

% m ifi n ? x nc s -e m m r & ± -5 & * # & / 1 y - t si % f -s - 1 k J: 

25 
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5 #IIJiJB£©ftx-r 1 0 OORAMii 10 5C 

8H£GdJ&*3 0~5 0 nraO<k5CS<. SlGw^O. 40~0. 6 

fcg/flfntf* ±IE*J&tt£ £3*1*3*6 1 <Z)fP§Btt-BJIBT?**35S, S 
±SEa^ttT&S«fc5fc£l'3«£WT5*ife;La!:3>/t£ h 

15 b^o 

mm 5 2 £»tt*«ji:£asK::feV>T, 

4\Z*<-t£o\Z. «»#©U— tf-3tL 1 , L2£, BUSTS U — *f- 

25 fcD£5«fc5fcEBLTl!B#fL*3fe£-fr* (S3fc^l) . 

#^7.5318 0±K:JBricbfc1^* M8 1 CJBjfcT^tT 
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7°u Mv hmRumiz^cxu—^-yt^m^Lxmytb, mmtxm 

y h&\6 0Rtfii§6 1 Zmtttcmfa5 0 £J£j5£L;t£>*>, ffi£<ffcSI2& 
5 I5 2^5SIMI:*^T. 

mi 5(C^-r«fc^{^l/-1t*-^L 3 0iifT^lS]lCMbTM^fp]{l2. 
5X10 6 0/m^±, 2 5 X 1 0 6 [Hl/mjWTT*ii»j$-fr7i^^BgitU j 

io j^t, m%i5mi. 2i:o^t, zzizmfflizmmrzo 

(i^Sl) 

013*, ft^9«l/-1f-3!£gfi, ^H, 18, 23, 24 
(itf-AX^U 15, 2 0, 2 1te£#t^ 14, 17tt« 

15 ISgg, 18teftfi|ftg§. 2 5WftU>X, 2 6i*y* h]/i?Xhm& 

8nm, Kr®^fi4 1 3nmft^iH6n§. 

i^-if-^4gB^^mit$nfci/— tf-t*-A i ot*, ii-Axf 

U y^- 1 1 CcfcO 2*©l/-1f-t:-A 1 2, 1 3 tC#f!l£tlSo I' 
20 — »f-k*-A12, 1 3 «^tl^n3t^iSS 1 4, 17HJ;oT3£« 
HEStlfc^ I/— tf-t'-Al 2ttftMftS§l 6 1:^1, fi!*l??f/W 

<C^&ifr2 2. 0 5KH z TFM^p$n£#ifctii$g£grf J:5&'}* 
U— tf-fci-A 1 2 «hL-A7,yU y*- 1 8{CcfcoTl^— tf-k*- 
25 A 19, 2 2 ll^J^tlS. ^(D'&. 3 I/— tf- fcf- A 1 3 , 19, 
2 2 «£#t^2 0&l£lf-AX:/U v$-2 3, 2 4KJ;-3T> #57, 
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t 2 2 tek— tf-fc:-ACD-»*SiW;mft 0^^«fc5(:ElSn, £ 
tf-lf-A 1 3 fiU— tf-H-A 1 9 £ 2 2 O 4 1 £ & 3 £ 5 
KEBStU »«5U>X2 5CAI*-r5. 
5 /S£ 9 0 0A©7t hl/S/X HK*JI*^Stlfc*7XilR2 6£ 
»3tl. 2m/ s -C0lS3-e\ Z\<D±\Z. ttmV>X2 5 £tH*f bfc 
1/— tf-lf-A 1 3 , 19, 2 2 £,TOT£<*:, do?* M/vX bg| 

bf -y h 6 0 Uf)V-7) 6U»5:t^5. 

i 

RAM®tlO50gMl:tt. H-A19, 2 2 £ JIB It T 5 

LI, B»TSl/-1f-lf-AI^±d*, U-lf-ftLl, L2 

OJtfr^lRlt3»LTSE^iRlC-SRfi»:'5^'5i:"5Cb^*<6, 2*© 
t!-A7#y hBS £PI8-r 5 ^tKckO, #t:-A 

20 TSft-rsotctfc&L-T, ck0&J§HC£^©^#£#5 
5o 

^^-^;U9 0£WT5t:y h^iJ 6 0£Sft-f S^tCte, ft^Pisl 7 
B^L-fc^3fcfiftg£in;L» l/-if-tf-A 1 3 J^fiK^n 
Sty hM6 0 Hfi*foM$L&2 2. 0 5 KH z T? F M^H£ 
25 m&&?&5fcV*Zf)\'9 0 ^i#Ocfc^iC^gii^$-&So 
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A 1 9, 2 2 £9*:/;P9 OK£;birragM#LTJKI*Lfll£JgJdcL 
fcifiZ* mm\Z, k'-Al 3£tf-y hm^tCckO^g^HLTBa^Lk 0 

*SVitt» k*-A19, 2 2&V*Zf)\,9 0 C^fr-tfTAMft b& 
5 #5. tfy hMfc«kD3fc&&»ibT!!lltU K-^6 0OS^*fe 
Si < 8 ft T 3 «fc a C b T t> =t U . 

io £1\ tf-f6^s*9^e>wit$nfcu— tf-if-Ai okju t* 

-AX^J 1 1 C=k D 2*01^— tf-lf-A 12, 13 KSMMS 

L'-tf-)l6tLTttArOtfi4 8 8 nm > KrOifi413n 

mfc£*i/Bv>6ft«. i/— if- if- a i 2, i 3 te^n^nft^tugg 1 

4, 1 7KJ;-pT!ft&gW$n. tf- tf- A 1 2 ®&1Mt 

15 raieiliol, 5MHzCDil5^ig[icTl 0 m r a d©S£iIft£ 
nsfcHPSK, utile «fcD#j«$ns*rt»j&«+ii>JSft»c2 2. 0 5 K 

£g<ift£ti5. 

I' -If- If- A 1 2 tth'-AX^J y*- 1 8 (Ci-DTl/— tf-k'- 

20 Ai9, 2 2 c#§«j£ti3^\ tf-tr-A 1 9 zm^L 

ft^iKfiTlO, l/-1f-h:-A2 2 <D*.#tf-A*7U 2 3 

*<D&* l/—tf-k*-Al 3 tl/- tf-lf-A 2 2ttf-A^^>J7 
*-24C«koT, #7*g«±TEi;&1IK:afc5.k"5 fcEitStl, 
25 **«U>X2 

^ 9 0 0 A CO?* h 1/->*X hK#&:fe#jS;£ttfc#7XS«2 6 £ 



34 



WO 01/18802 



PCT/JPOO/06157 



2ra/s TlIIES-e-, ^0±t, 2*'»U>X«:fflStLfcl'- 

Snat^, 5MHz t>©K«JSET?U-1f-lf-A*AM^LT^5 

2. 5 x 1 0 6 lHj/ma±, 2 5 x l 0 6 @/m^TTiIi!j£-fr&^6>Ii 
%LUi?X hB8 1 &ai3t$-e-50AWSL^. ^itfiMl- 2m 
/ s TteJig-f &XfeC#LTfJ3~3 OMH z ©iM8n?ftf£<B3te3-fr 
So »JS«««2. 4m/sti&nH 6~6 OMH z OiSIiT^SI 

5tfy h^ij 6 OJ&^'frE&S^ 2. 0 5KHztFMti^^t^ 
A 1 9, 2 2 SC7*y;P9 0 K^frtfT^iSftbTfMUSt^J&b 
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mmz. tf-A 1 3 stf^ h mmz ^.fo^mmLxm^ l t? 

y b 6 0 Mltfei;^ 

H-A19, 2 2%'5*?)19 0 C£to1*TaM3fcLfc 
ifi*>. try hfi^fCfc DMXWLTJBItU tf >y N 6 0 tf>$#£>3-£ 

15 0£JBl«l,fc®"5. ffigfcggSM 5 2 ^^t?S^^(j"^C:i:T> *58 
W©tMS3>/^ hr^7^ 10 0 £#£d<!:^T#3. 

WT*. B2CStJ;5i:, 5 0 ±\z\$'J>tz < £ fcffi£*fcSK» 
15 2 £#T3^\ b < ttGflUi 5 2 OiTt'&^Jl 5 1, 5 3 £ 
20 Ktt. 4£^tt£. 

25 1 0nm^e.5 0 0 nmgg^l^b^o 
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frz^m^^mwomit®}. mn. swca, Mg, l if©7 

1,53 SSt^ttJifc'feHS. 

SiSi0 2 . Z n S£#±£Kfl:«K ZnStZnO, ZnS-Si 
O r TaO x , ZnS-ZnO-Si0 2 , fc£®ffi£»jWif * 

©8 0 Sg&±-T?*5d£#«*W&^®a*SS$Llr>. Sa^^m^ 

p = Emi p i ( 9 ) 

m i : &J&# i OtJPii 
p i : JJMSKa/W^M 

(SS*#H) 5 1, 5 3 ©JP#)&U 0 nm*i-e$5 
5 0^fEfiM5 2©S^I»Ji:S&*^+^T?*0« ftMtUTOftS 
£fc£fcH«lRia*»«. (BftttJI) 5 1, 5 3©ff## 

5 0 0 nm^iAStit^Sftcra^^Sii^Wtt©!^ 

5 1H iCi^ira^tt^Jt^^^O, 5 0nmKl^i 
L^ 0 5 0 nm*lT*lt Ift 0 £ L#-/t- h * £ ISW^III 
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200 nm^om^tmmm 5 2±0»^si5 o±<Dmmvitj<: 

5 cfc 9&<&oTL£?©T#£L<&V>o =k 0 £F£ t < 1 5 0 n mJW 

sBfa&ll 5 2 <hSWM 5 4 ©FeFHcjf A£tl£&tIIf (±SS««1) 
5 3 te. IBM 5 4 tcte'>& < <ht> 1 0 nmPiil» 1 

5 0 nmiDJI^t, ±»««» 5 3 0 5g - 

«±Si!§II5 3©JKJSttl 0-5 0 nmO«HTtt*Vi^»l5 3ib 
15 lStn«, ±»«BJ15 3©Mfftt3 Onm*St#a£bV>. 

«TfB»TS*'&fcJ:, ±HB^S«J10«2 5-5 Onmig^JlK 

SM*«jS<3&:*fc»i««aSCD4i'&<i:l^«fc±9«SIJI5 3 £J?<-r 
SH<t#*r8&£fc*«'S&»*. ^©tti^^SB 5 3<0EJPI*2 5 

GeSbTetlnSbTe, AgSbTe, AglnSbTe, Ag 
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GeSbTe, InGeSbTe fc Zmmtf 6*15^, • 

vi-rno^isfes^^T^opttssraossoffite^^eiiig^s b 70 T e 

5 ^btfe^o 

UUffiSBteSffiSJI 5 2 (DUtfttZ. Ma w (Sbje^,) 
!_ w -&^ (fcfcU O^w^O. 3, 0. 5^z^0. 9, Matt I n, 
Ga, Zn, Ge, Sn, Si, Cu, Au, Ag. Pd, Pt, Pb, ~ * 
Cr, Co, O, N, S, Se, Ta, Nb. V, Bi, Zr, TL - 
10 Mn, Mo, RhRtf#±S7C*J&>&atfft*4>fc< fr<~>& 

CioT^O, Sb 70 Te 30 *M§TH Sb/TeJk^f^ 

z ©^nm^jS^-e g e i n &mua v tz 3 Ttmtmz* &%.oftm 

ntl^Ge Te-Sb 2 Te 3 , InTe-SbJe 3 I1M 2 7C^ifi 

#«icctn«, cD»i£g©4>fc<£*> use (i. 2-1. 4m 

25 /s) )J^2 4ftjS (28. 8m/s-33. 6 m/ s ) ©£^H<£>^ 
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£0tf?£H,*-&\tLT, Mba^nU.Sbr.Ten, (tzfzV, 
0. 03^aUO. 1. 0. 03^01^0. 0 8, 0. 55^rl 
^0. 65, 0. 25^7)1^ 0. 3 5, 0. 0 6 ^ a 1 + 0 1 ^ 0 . 
13, «l+M + rl + Hl = l. MbliAgXUZn <D'PU< t% 

<fcD«F£L<«, ±f2Mf;:£HT, 0. 03^al^0. 1, 0. 
0 5^0 1^0. 08, 0. 6^rl^ 0. 6 5, 0. 2 5^7)U0. 
30. 0. 06^al+/31^0. 13, a 1 + M + r 1 + D 1 = 1' 1 

10 z\(DUf&&W\z&^X. 1 Om/sjg<tT0t-/\*-7'f Mti:t 

AgXttZnt I n^t)ttl 3 STfK £jg;L5 £li Oil L 

Jff»fcffi»S5 2 0te©fl£L-C\ Mc v Ge y (Sb.Tej.,) t _ y 
_ v (fzfzL, 0. 6^x^0. 8, 0. Ol^y^O. 15, 0^v^ 
25 0. 15, 0. 02^y + v^0. 2, McfiAgXliZnC>)&:<i 

fell) fcsffljac#*tf 
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nofflfiJcKiiftti, jttJ$0Mb I n S bT e&£\z&tf 

•tz>£o\zfzz> 0 

I nOtirftb^-rZ tGe \z£Z>WM<k(DL\Z< £ (DWilS^m^r^ 
tztb\Z, Mda 2 In/3 2 Ge<5 2 Sb7 2 Te7) 2 (fcfcU 0^a2^ 
0. 1, 0. 001^/32^0. 1> 0. 01^52^0. 1> 0. 5 
^72^0. 8> 0. 15^7)2^0. 4, 0. 0 3^/32 + 52^0. ; 
15, cr2 + 02 + fi2 + 72 + 7j2 = l, M d li A g Xte Z n (D'ptZ 

IBgfcJf 5 2 0J?^te 1 0 nmj&>& 3 0 nm0ifill**JfSl/V*. I5^S 
5 2<Dm^l 0 n mi 0 iil tl^ H StlOSi*0F^{:f» 

@«fIBI-C0lB»«**«B«i:»:O^-r^. 3 0 nm&it^HD 

^t»3fn;'fXi:&t)W>. sen, 
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ft) sfcteRF mmm z^y^vytfiz^ionzzttf^K 

T» &&ft<D : E)Vm&$:* &7t^©0^%K, A , ;i^?gg£3.5c*e!)# 
«£E«T£fc£LT, 3B£tfi 5 2 KJHIt£;ft5iSx*JI^-A r 

y ^ t-->^a* (atomic peening 

— *SiWtCftJ8 3tt<& A r ^7T?©^/ty^TI47 h 5 y £ tf-n>^ 
a* (atomic peening JdcktK Ar^^y^RKSXStlS. 

KtOArlKiD. 7 h>-^K-->^ (atomic peening 
*^.ttt>*Ht*«T#S. T^fe-fe, A r Md^&tftifcL iSx^Jl/^ 

Ar*^^tl«Kx^;^-ArOBBJW*<*U<, $£«i«< 

H (void) tftoTflrttU «0iIl,©»Mfe£&fl:$-&<5. 
E»SJRt©aa^Ar*tt, 0. l. 5If%*i 

fiffi^A'y^U^iO a>*U>^£JB 
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fcMmswvmfcmmm* BUtttt&n^fca. Ta. ti, cr. 

Mo, Mg, V, Nb> Zr, Mn, Si W>t«l 5 a t % 

ttAlHTaz (0<z^0. 15) 

fcJ6ll5 0nra£jl±^itL^. ffit® 5 0 0 n m<fc 0 

<ft3<DT?5 0 0 nmKTttSOi^ISt^. ±«««JB 5 3 O^J? 
#4 0 nm£A±5 0 nmaT©itl:««l- E»15 4SB»fii* 

- d e p o s i t Kft ; «M«c*i) tt#MT*4fc»» 
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=t Off ^•5. 

wm<ttztctb\zte. ®m®mittfG%}T*$>z. ®mms 1. 5 
1 ) 

TfcfcS, fig4 6-5 4mm©$SB£ROMM*£<t U ^U>j;^y 
^«»t«ofc>)*^9 0IC£37Kl/*1i#£go^£ 8 0 nm. 
*0. 6 0 tf m©yufc!yh*»Jt, Sg54~l l 6mm©|gH^R 

i^l^Onm, 60. 5 5 Ojain©36l*i»£f8:ttfc. fc£7'J 
1. 6tfmT^5. 
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tLTKrO»fi4 13nmSffl^ §!§P$CNA0. 9 0<D*tttl'>X 
^ILT, iiSl. 2m/sT0&T3S1£±{cMLfc o fc!-yhJ& 
f&fflt'-A 1 3ttlg»0. 2 6ym. «Wt'-M9, 2 2tt#« 
5 figftO. 3Mmtl, k'-A 1 9 <ht:-A 2 2 CDggglteO . 2/imi 

Sft;£&2T*te, HI 3fc5ST«ft8«fc*^T, U-1f-3fc£bT 
Kr©ijtfi4 13nm^ffl^, 0IP&NAO. 9 0O»*W>XSiU J 
T, 2m/sT@te-r5StR±tSSI*Lfc. bfvhJBfifcffit? . 

10 -A13«fig«5lO. 2 6 it m, i^ffl tf - A 2 2 0 . 3 u 

mtU k'-A2 2$10mradOMt, 5 MH z T£gfil7fc$-& 

15 mm©f^ 7^S^5:fflIL/fc. 

««0i«Iiftlif^^MMO4ODH$ffl^TPiTO 

&frTfxofc. *Hti«3 5 0 , C, (@£#J) 

MS^l 1 2*C, Pjftffl^SfflSl 0 713, X^-MKl 0 0*C, 
#y hrt>?Umi 05ttU 3*5*3$^ 8 0S'J#, M^** 3 6 h 
20 5"&^W6. 8^iLfc. 

*S«±(C (ZnS) 80 (S i0 2 ) Jf ^6S:5JISl 1 0nmO« 
lltAg 5 In 5 Sb 60 . 5 Te 29 . 5 ^e>&£J?£ 1 6 nm^ffiili 
(ZnS) 85 (S iO z ) 15 *b&^S$4 4nmOSiItA 1 99 . 5 
T a o 5 frb&SJP£ 2 2 2 nm®K»K£BJI£K:SM&£nfc»i£fc 
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H©3fcESIK#0C**U NAO. 5 0OS«U>X&«Sfi7 8 0 
nm©l^-1f-*fflVi, 0. 8mW, lill. 2m/s© 

&fM;:*S^T. ROM««fttfESMRtfE«&©RAMig«0i?Mi# 
l$tfetROMi«X^StORAMiS«OS4i^ttOftlSfliS 

5 ff-ofz. 

fcfc. RAMMHH NAO. 5 0 U >XXtfafcfi 7 8 0 n 

mOl/— tf-Sffllr^ ES^7-13mW, Hi£g2. 4m/s0M 
T?E FM£JHM©7>3f£/t*->£E»U E£k%©R AMl^t, J 

(pp) . 7^7j^>h77hi (rc) , v*-7)\,m^<D 
cNRg (wcnr) > m,&it:v*7)im^m (nws) , m±Kmm 
R top (%) , EFummmnoyi iTflMHew«m la (m) , t->> 

^ h Ufl (A s ym) . 

I I X- I 2 I RO M / I topROM> RAMMCii^I/^TiMb 

fcE»J»©^y ^a.7JMB*Mt I Ij-Ial/I., RAMI^Oi^ 

Mi^^TaftftLfcEftfto^y ^3.^;pm#* i i x - 1 2 1 ,/ 

20 I topRAM^^^o 

S-2l:, ROM1B«3SL^E»fl©RAM<g«©^ , y5/j.'? r ;i/m#ll 
©it, Rtf**£lt*0Jt£^-r o 

25 
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rom««i o 4<D3Ttm%mmm 3 ti nmn^mmm, 

x t<DVc (111,/mn) RO m«0. 5 6U*ofc. »3t*ffi 1 \Z J: 

5ES«ORAMia*l 0 5©3TM£H&m 3 £l 1 Tff ^fit 

2£«fc3I3»&©RAM®«l 0 50 3Ti^aSm 3 tilTfif 
(JtWJl) 

£(DJtRmT«,ROMlg«l 0 4<D¥v hi^Pd^l 2 9nm, , J 
«0. 52Mmil. ±ft©|S«m<fc9*>e';'H60£8<bfc. ft . 
35, RAMltl 0 5IIOliT«, ±.j&(DmM&\ 1 tmC\ZLtz a 

Z(DtZ> RAMl^ 1 0 5(DW.mWi<0^y^^)im^mtROU 
£1£ 1 0 4(D^'y-/i^ttfiWifc I I i - I 2 I a/ I Ii _I 2 
| ROM tt. 1 7 5/3 9 = 4. 4 9T?fcofc. iOi^CijfiO^ 
«C33tr>T» RAMiSl 0 5<DK^<Z>7>^7;i'ffiM£ROM 
£«1 0 4<D^y^a.-/)Vm^VLt<Dlt I I ,- I 2 I a / I I i~ I 2 

^c#<^tifcc ROMiti 0 4© 1 1 Tm^Mmmm 1 

0. 84Tfc^c (m n =0. 84). SSK, ROMM10 4O5 
J?7JP3>h7XMRCtt. 0. 48T^ofc (RC=0. 48). 

RAMM1 0 5 tROMi^l 0 4iO«)DS^0ll: 

(Jt«W2) 

u©tt««2mROM9«l 0 4(Dk'7 M^Pd^l 0 7 nm, 
My htflPw£0. 42MmtL, ±j*O^J!5W 1 £ 0 H° y h 6 0 £ 

±5g©«^)l fcHDKlbfc. ZlZlTtt, ±»OJt*«l*CROM«* 
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Z.(Dt%. RAM«1 0 50B*«o^ r > a y;nm ItROM 

O4O/-yya^i§Ii0ifc I I i — I 2 I a / | I , - I 2 
l ROM «> 1 7 5/7 9 = 2. 2 2T*-3fc. CKDJ;^ ±&©HJS 

«*i o 4oy 7 is^^jim^mtott i i ! — 1 2 1 a / i 1 1 — 1 2 

I ROM^tTjf^LV^ffliLT^^O. 7 8£l_fcl. 3J^T£>®B£, 
ft«tlT*f<^nfc. ROMi^l 0401 1T£#£H& 

m^tt, 0. 8 lTNfcofc ( mil = 0. 8 1). 3 61:, ROM«*l 

04®7y7^3>h7^hiRCH 0. 43T$^;(RC=0. 
4 3). 

RAMIil 0 5tROMi^l O4i0^|f)it)O@t 

(H«J 2 ) 

ZVnffim 2T'\$. ROM««l 0 4©e.; «£Pd£5 7 nm, 
RAM««10 5fc^HTtt, ±^©HJS^1 tfllDKL 

fee 

«tf 1 0 40y>r>a^M§l«!;0tt I I I 2 | a / | j i _ j 2 
I R om«> 1 7 5/1 8 1 = 0. 9 7T?*o&. iOjjit, ±$<DH 

mmmjz^xRAMm^i o 50ss«<z)y y y a ^ flffitRO 

M«#l 0 4<D7y isjiffrm^tetOit I I I 2 | a / | 1 1 — I 
2 I rom^ ^T£F £ L Ir^fiifflt LT^5 0 . 7 8£(± 1 . 3J^T<E>i&BI 
rtifcofc. RAMfi*lOStROMtl«lO4i0«O 
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LfrU ROM®^l0 4OllT|^Wm u tl 0. 40T*$> 
ofc (m ll = 0. 40). lTffl^lBgmH^h^^fc 

S SC, ROMI^ 1 0 4©7y7J^> MRCIi, 0. 1 

7t^^c (RC = 0. 17). I©i5C7'>7^>h7^ MIR 

£©J*«09 3-m, RAM9«10 5OlSSGd£24nm, fllti 
Gw^O. 38jamfcU ±j^©^J£^J I<t0fel6 lS:8<t» A 41 
Gwm<tfc. ROMI^10 4I^^TH ±^©^^1 

.hHWcLfc. |2»A7-tt» 10. 3mWilfc. 

RAM««1 0 5©Stll0^fi / 3.^" R AM 

I 1. 5 £fc> RAM*«10 5OlE»ft©^*r> 

i 7°JHI^liROMl^(D^7^i7 , JHi^fitOlt I I !~ I 2 I a 
/I 1,-IJromB- 4 8 8/ 1 7 7 = 2. 7 6T&ofc. 

5C, ±iE©g|Jfi^«JC*V»TRAM«*l 0 5OE»8O^'>a^ 

)im^&£ ROMS« 1 0 4©7 , 7ya7';Hi^It©tt I I 1 - 1 2 
I ./ I I 1- I 2 I RO M<^Tff£L^«5B£LT^0. 7 8K±1. 
3^TO«H^7C#<^tlfc 0 ZOttib* RAMi«105iROMi 
«1 0 4 ££>gj9#*>D ST h77^>WnL 

RAMi^l 0 5©1 lTflf^i^mn^ 0. 54T& 
ofc ( mil = 0. 5 4). £0±"5C1 lTlg^Wgmutf/hS^fc 
«>, RAMi^l 0 5<Z)^£f§£bT*>&{i^©MftA°:?->#^ 
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RAMI^lO 507y7J^>h7XhlRCIt 0. 3 
7T&ofc (RC = 0. 3 7). RAM^l 0 5®IM$ 

R topR AM ^20. 8% (R top =20. 8%), ROMffi«104O« 
»*R t opRo M (i2 2. 9% (R topRAM =2 2. 9%) Tifcofc. 

R 1O pR 0M /R t op RAM = 2 2. 9/2 0. 8 = 1. 10T& 

(Jt«09 4) 

£©Jt«0!l4Ttt, RAMjS«l 0 5«$Gd$74nm, jftffi 
Gw£0. 48 tf mtU ±i£©§«i»J 1 £ 0 6 1 £«i< & 
ROM«*l 0 4l:^HTH, ±i£©«0ijl tBCCLfc, 

m®<Dtmm<Dy'yz/^7)\,mnmt<Dit i i x - 1 2 1 / i i,-i 2 

I a tt» 2. 4 1T?*oft. RAM(B«10 5OE6ft©^i/ 

a^^itROMfi«©y r >a^Hf|[t(!)jt | i x _ j 2 j 
/' ^-MromH. 6 9 3 / 1 7 7 = 3. 9 2T&ofc. £©£ 
5tC, ±5B©^lfi««k:*lriTRAM««l 0 5CDE»«©yyJ/a.y 
^itROMMl 0 4 0^i/a^Hfii©H: I I j - I 2 

I a / I I i - I 2 I RouiL'TffS l/HiHtlTU50. 7 8#±1. 

3&T©t6g£*£<nftfCo ZOfztb, RAMfi«10 5tROMi 

«1 0 4t©«0ib(3iTh7>^>mtlfc. 

RAMl^l0 5©llTif^m n (t 0. 67T& 
itz (m x x = 0 . 67). 

SSfc, RAMi«lO50|^I|t$R toplAH | il 3. 3% (R 

top =13. 3%), ROMiil 0 4©*^SIt^R topROM (i2 2. 
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9% (R topR AM=2 2.9%) Tfcofc. C<Dtc&. R^vnou/^-t 
opRAM =22. 9/13. 3 = 1. 7 2t$oL 

mum\z^n\t. RAMi^tROM«^io©iwi;wi, si* 
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m # 0 



1. ££ (5 0) ±JC>&< tfcttSEfcSIBM (5 2) ^LTft?. 
5 SB 3. iBS, f?£nJffifcRAMfc« (10 5) t. S£0#nIflgfcR 

iRAMi^tKt ^a-^sfc-rsai (6i) tfi&tt&nTfcD^ 1 

* £ <hl3<t D . E F M£W;**lfcfiMI£ffi»-r* ZtifiH&s 
RRO,M««K«, EFM3EH£ftfcflm#:/'J h^ll (6 0) 

ftfi7 7 0- 7 9 0 nm, ^ftl^>XHP*^0. 49~0. 51© 
15 yt¥vZTV7*m^XMfe\sTzm%\Z. 

»R AMjB*OE F M«B§f SIE»t5|}tEftft©yy 
Mfi©Jt I I a - I 2 I / I I I 2 I 1 . 0 5 £U2. OU 

20 2. KRAMfil (10 5) 0>IB@&<Dy v S'a.^UMeiRROM 

M (104) ©■/yS'a.^i/Mfitojt I i x - 1 2 I y I I ! — 

«ltH«©*^Apf^S3>A^ hr^^ 
25 3. M (50) ±fc4>fc< tfcffigfcSESH (5 2) $f 
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!B&, 3£nIflgfcRAM£« (10 5) B£©3M?Jte&R 

0MI« (10 4) i^i^l — x-f X^I±l:f I, 

SERAM£«£fcL Ot^^T^I (6 1) tfgfcttSttTfcD, 

SROMfi«tH EFMXW^tlfc««^yU tTy h^J (6 0) \Z 

gf7 7 0~7 9 0 nm, fcMfcl' >XW □ 0 . 4 9-0. 5 1 CD 
# tf y £ 7 y 7 * ffi ^ T aa £ t tc M £ iZ , 

i^Wt^ffi^Jt I I x- I 2 I ./ I I I" I 2 I ROM*** 0. 7 8£* 

±1. 3aT"e*s^t&»at-rs» ««^rjibs=i>a^ hx>f x 

4. iROMl^ (10 4) CDEFM^Pfl^© 1 1 Tffi«fBS^ 
0. 55Fi±0. 9 5Fira^aMi:n> »*«l-3©^ 

5. iROMi^ (104) ^ef u^m^^(D 3 Tm^mmt 1 1 

rm^m&tVtt (m,/m„) R0M ^ o- 4 5»m5:ts 

#m£-rs> ifjJcJS i ~ 4 ©utn^ i mzuw.(om^ pjtss3 >/i 

6. gRAMit (10 5) OEFMtii§©l 1 T{g^Hg#\ 
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0. 60«±0. 9 0«TT**£££fc«£-r*, »#E1~50H> 

7. iRAMit (10 5) 0EFMgSHTf|©3TM£SB££ 1 1 
Tim&mmt<Dit (ra 3 /m u ) RA1( AS 1 0. 4 5&±V$>ZZt£ 

ff3£Jg 1 ~ 6 (DKirtlft 1 ^(Cfe«O#^AnJ^SU>A 0 

8. iROMgt (10 4) ttRAMi^ (10 5) 0«*R3t$K© 
^R.oprom/R.opram^O. 7«±1. 4 5£(T-e*5I<!:$#i 
if?), Ml~7®Uftl^ 1 ££«B«©*IUiiJflBS!:i>/t£ 

9. iROMli (10 4) ©7y7J^> h^X hOffl^, 0. 30 
1 0. IROM®^ (10 4) ©yj tfy h^ij (6 0) (9 

1 1 . iROMii (104) oo) frzmznzM&it 

^t^iflNWS^^ 0. 0 3 5tt±0. 0 6 0^ra^: 
1 2. iROMM (10 4) O^Utf>> h^ij (6 0) tt, £y 
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^6 0~10 0nmt'SoT, fcfyM6j&*0. 4 5-0. 70^mT?$ 

1 3. «RAMfi« (10 5) ©£*7JU?$t (6 1) tt. 3 0 

-5 0nmT?»-3t, i«*S0. 40-0. 6 0 # mtJb 3 Z. t 

ttz. m&m i~i2 ©v>-rn*> 1 ekbbir©*** njns!=i 

14. (5 0) ±fc4>fc< £*>ffl£ft£HEM (5 2) 

BBS, *8£> H£T>JtBfcRAM«* (10 5) <h, S4©*flIi^R 
OMI^ (10 4) — ?V X^®±£WU 

RRAMl«fctt, * (6 1) **»W-e>ftTfc!K ffi^lbSlfS^JlO 

SROMIB*l:lt •EFM^H$nfc1f^^7 p U t£y (6 0) £ 
J: D8B»3ft"Cfc?K 

RROMfiljSO^'J tf y hm\t> \Lv hmZ&6 0- 1 0 0 nmT& 
oT, bfyMB^O. 4 5 — 0. 7 0 MmtS&^ 

RRAMfi«0»B, l«$iJ3 0~5 0nmt*oT. »tl**0. 
40-0. eO^m^^utMitS, »&*.pJ«g§!!n>^ h 
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is. mm (so) ±\zm&Lizi>i?z mbs <8 n i^/a-r^yu 
Mv hmRvmizfotxu-v-ftitmmLxmytL. s«lt»^u 

M (6 0) Rtfjpf (6 1) (5 0) *m&Ltz<D%. ft£ 

fk^iB^i (52) zmizmmKBimmnyAt? zt7<Dmmi5 

fcKLT, ^^t-^P— tf-t*-A[5l±^|/-lf-^©iitf^f6]tC^L 
16. £ft (8 0) ±fC^^Lfcl/vX h-fig (8 1) fc^T^fr^U 

59 (6 0) RUM (6 1) £K»t££« (5 0) £^L£©13, ffi^ 
{b^lS^S (5 2) SI5l:^5#ftA'BllBS3>A^ hr4 XZOM&Jj 

X^£§?iiT Sate, MKfSDTl/vX hBSKU— tf-ttSHBjtTS 
«LT. U-1f-3t0JifT^rlRjt»bTSifi[^|6lK:2. 5 X 1 0 6 @ 
/m£X±2 5 X 1 0 6 !IJ/m^TTiI»£#£^£MltLTgft£ii-3 



58 



WO 01/18802 



PCT/JP00/06157 




I / 14 



PCT/JP00/06157 



m2 




2/14 



WO 01/18802 



PCT/JP00/06157 




3/14 



WO 01/18802 



PCT/JP00/06157 




4/ 14 




5/14 



WO 01/18802 



V * 

PCT/JPOO/06157 




6/14 




7/ 14 



WO 01/18802 PCT/JP00/06157 



104--R0M$Ii$ 



|8( a ) 




I8( b) 



rv 



71 60 71 60 71 

fi^rfi^rr 



•50 



8/14 



I 



WO 01/18802 



PCT/JP00/06157 




09(b) 




I 



9/14 



WO 01/18802 



t * 

PCT/JP00/06157 




10 / 14 



WO 01/18802 



PCT/JP00/06157 



1Q5:RAMSB& ... 104:R0MtBa 




11/14 



WO 01/18802 



PCT/JPOO/06157 




12 / 14 



WO 01/18802 



PCT/JPOO/06157 



iai3 




13 / 14 



WO 01/18802 



PCT/JP00/061S7 



014 




015 

L3: u — tfjt 



1 81 




14 / 14 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP00/06157 



A. CLASSIFICATION OF SUBJECT MATTER 

Int.Cl 7 G11B7/24, 7/26, 7/007, 7/09 



According to International Patent Classification (IPC) or to both national classification and IPC 
B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int.Cl 7 G11B7/24, 7/26, 7/007, 7/09 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1922-1996 Toroku Jitsuyo Shinan Koho 1994-1999 

Kdkai Jitsuyo Shinan Koho 1971-1999 Jitsuyo Shinan Toroku Koho 1996-1999 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


y 


JP, 5-12680, A (Ricoh Company, Ltd.), 

22 January, 1993 (22.01.93), 

page 1; Par. No. [0018] (Family: none) 


1-16 


Y 


US, 5204852, A (Nakagawa et al.), 
20 April, 1993 (20.04.93), 
frontpage 

& JP, 3-241538, A (Victor Company of Japan, Limited), 
Claims 


2,14 


y 


EP, 674309, Al (Mitsubishi Chemical Corp.), 

27 September, 1995 (27.09.95), 

frontpage 

& US, 5583847, A & JP, 7-311981, A 
Claim 1 


2,14 


Y 


JP, 8-55367, A (Mitsui Toatsu Chemicals Inc.), 

27 February, 1996 (27.02.96), 

page 1; Par. No. [0006] (Family: none) 


2,14 


Y 


JP, 8-63794, A (Ricoh Company, Ltd.), 
08 March, 1996 (08.03.96), 


2, 14 



^ Further documents are listed in the continuation of Box C. Q See patent family annex. 



* Special categories of cited documents: T later document published after the international filing date or 
"A" document defining the general state of the art which is not priority date and not in conflict with the application but cited to 

considered to be of particular relevance understand the principle or theory underlying the invention 

"E" earlier document but published on or after the international filing "X" document of particular relevance; the claimed invention cannot be 
date considered novel or cannot be considered to involve an inventive 

document which may throw doubts on priority claim(s) or which is step when the document is taken alone 

cited to establish the publication date of another citation or other "Y" document of particular relevance; the claimed invention cannot be 

special reason (as specified) considered to involve an inventive step when the document is 

w O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such 

means combination being obvious to a person skilled in the art 

"P" document published prior to the international filing date but later document member of the same patent family 

than the priority date claimed 



Date of the actual completion of the international search 
05 December, 2000 (05.12.00) 


Date of mailing of the international search report 
12 December, 2000 (12.12.00) 


Name and mailing address of the ISA/ 


Authorized officer 


Japanese Patent Office 




Facsimile No. 


Telephone No. 



* K 



INTERNATIONAL SEARCH REPORT 


International application No. 

PCT/JP00/06157 


C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 




page 1 (Family: none) 






Y 


EP, 740289, Al (Matsushita Electric Industrial Co. , Ltd. ) , 

30 October, 1996 (30.10.96), 

frontpage 

& US, 5793741, A & JP, 8-293129, A 
Par. No. [0004] 


2,14 


Y 


JP, 9-138977, A (Mitsui Toatsu Chemicals Inc.), 
27 May, 1997 (27.05.97) , 
page 1 (Family: none) 


2,14 


Y 


EP, 867868, A2 (Mitsubishi Chemical Corp.), 
30 September, 1998 (30.09.98), 
whole document. 

& US, 6004646, A & JP, 10-326436, A 
Par. Nos. [0057] to [0084], [0132] 




1-16 


Y 


JP, 8-212550, A (Ricoh Company, Ltd.), 
20 August, 1996 (20.08.96), 
page 1 (Family: none) 




1 


Y 


US, 5688574, A (Tamura et al . ) , 
18 November, 1997 (18.11.97), 
col. 2 lines 4-17 

& JP, 8-329521, A (Hitachi Maxell, Ltd.), 
Par. No. [0006] 




4-7 


Y 


JP, 10-172149, A (Ricoh Company, Ltd.), 

26 June, 1998 (26.06.98), 

page 1; Par. No. [0017] (Family: none) 




10-11 


Y 


JP, 7-73509, A (Fujitsu Limited), 
17 March, 1995 (17.03.95), 
all drawings (Family: none) 




15 


Y 


uP t y-z4bJ//, a initacni, Ltd./, 
19 September, 1997 (19.09.97), 
[0005] - [0006] ; Fig. 3 (Family: none) 




16 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP00/06157 



Box 1 Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet) 

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 



1. Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 



Claims Nos.: 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out, specifically: 



3. Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 

Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 

This International Searching Authority found multiple inventions in this international application, as follows: 

The inventions of claim 1 and the claims referring to claim 1 relate to an 
idea of making preferable the variation of the push-pull 
signals before and after the recording of the RAM area. The 
invention of claim 3 relates to an idea of decreasing the 
difference between the push-pull signals of the RAM and ROM 
areas irrespective of the invention of claim 1 and the claims 
referring to claim 1. The invention of claim 14 relates to 
an idea of making preferable the shape of a groove in 
consideration of the relationship between the degree of 
modulation and a push-pull signal also irrespective of the 
inventions of claim 1 and the claims referring to claim 1. 

1. ^ As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 

claims. 

2. Q As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 

of any additional fee. 

3. Q As only some of the required additional search fees were timely paid by the applicant, this international search report covers 

only those claims for which fees were paid, specifically claims Nos.: 



4. LJ No required additional search fees were timely paid by the applicant. Consequently, this international 
search report is restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest Q The additional search fees were accompanied by the applicant* s protest. 

No protest accompanied the payment of additional search fees. 



4 > * 



PCT/J POO/06 1 5 7 



A. *B©*-rs#9W>i»l (HWWF5HH (IPC) ) 

Int. CI. 7 G11B7/24, 7/2 6, 7/00 7, 7/0 9 



B. HaE£fTofc#g 



WE*ffofc»/MRJM» (HIMWMHH (IPC) ) 

Int. CI. 7 G11B 7/24, 7/2 6, 7/0 0 7, 7/0 9 



B*B£ffi*r*4*« 1 9 2 2 - 1 9 9 6¥ 

B*B&H£ffi9r££tt 1971-199 9^ 

B*H«»jtfflSfJB^* 1 9 9 4 - 1 9 9 9¥ 

0:ffl9MiK$2fe&tt 1 9 9 6 - 1 9 9 9# 



SUflX«<D 



JP, 5-1 2 6 8 0, A (as££tfcy a*-) 
2 2. 1 J3. 1 9 9 3 (2 2. 0 1. 9 3) 
[0018] (7r5y-4U 

US, 5204852, A (Nakagawa et al. ) 
2 0. 4J1. 1 9 9 3 (2 0. 0 4. 9 3) 
frontpage. 

&JP, 3-24 1 5 3 8, A (H*lT**-tt5«£tfc) 



1-16 



2,14 



TEJ BBWBB»<OffiK*fctt4#»T?fc*j&s, §&m@B 
rpj BMHBBttt*, A»o«fcito±j|o»ifc4SHJil 



0 5. 12. 0 0 


BiRn<«fto«sB 1 2.] 2 00 


0#H«fF/r (I SA/J P) 
1 0 0-8 9 1 5 
JfOKi^fttffl B=T S 4 # 3 * 


03-3581-1101 F> 


5D 


9 64 5 


118 3 5 5 1 



S^PCT/ISA/2 10 (I2^y) M 998*70) 



m^mm^ pct/jpoo/o6157 



C (ft*) . 












wmts 


Y 


EP, 674309, Al (Mitsubishi Chemical Corp. ) 
2 7. 9,8. 1 9 9 5 (2 7. 0 9. 9 5) 
frontpage. &US, 5583847, A 
&JP, 7-311981, A, lf*^l 


2, 


1 4 


Y 


JP, 8-55367, A (H#*EE{ls9«5*;#tfc) 
2 7. 2J3. 1 9 9 6 (2 7. 0 2. 9 6) 
III, [000 6] (7r$y-fcU 


2, 


1 4 


Y 


JP, 8-63794, A (flcS^ttJJ =-) 
8. 3J3. 1 9 9 6 (0 8. 0 3. 9 6) 

mm (7T5 5-4U 


2, 


1 4 


Y 


EP, 74028 9, Al 
(Matsushita Electric Industrial Co. , Ltd. ) 
3 0. l'OJi. 1 9 9 6 (3 0. 1 0. 9 6) 
frontpage. &US, 5793741, A 
&JP, 8-2 9 3 1 2 9, A [0 004] 


2, 


1 4 


Y 


JP, 9-138977, A (=#JW£fc¥#a£M±) 
2 7. 5 M. 1 9 9 7 (2 7. 0 5. 9 7) 

mm (7r5 5-4u 


2, 


1 4 


Y 


EP, 867868, A2 (Mitsubishi Cemical Corp. ) 
3 0. 9R. 1 9 9 8 (3 0. 0 9. 9 8) 
whole document. &U S, 6004646, A 
&JP, 1 0-32643 6, A 

[0 0 5 7] - [0 0 8 4] , [0 13 2] 


1 - 


1 6 


Y 


jp, 8-212550, a (t*a;£tfcy =J— ) 

2 0. 8M. 1 9 9 6 (2 0. 0 8. 9 6) 

mm (7T$v-f£U 


1 




Y 


US, 5688574, A (Tamura et al. ) 
18. 1 1 J3. 1997 (18. 11. 9 7) 
col. 2 lines 4-17 

& J P, 8-329521, A (04?^t;H|^|t) 
[0 0 0 6] 


4- 


7 


Y 


JP, 1 0-172149, A (flcagrtty =»-) 
2 6. 6J§. 1 9 9 8 (2 6. 0 6. 9 8) 
SKIS, [0 0 17] (77 5y-4L) 


1 0 


- 1 1 



T"» /"* T* / T 



• 1 * 



PCT/ J PO 0/0 6 15 7 



C mt) 



J P, 7-73509, A (m±®t*5££*t) 
17. 3B. 1 9 9 5 (1 7. 0 3. 9 5) 



J P, 9-24 5 3 7 7, A 
1 9. 9J3. 1 9 9 7 (1 9 
[0 0051 ~ [0 006] 



0 9. 9 7) 



1 5 



1 6 



mmmrn^ pct/j poo/06 157 



£Sg8&Jg3« (PCTl 7* (2) (a)) *>»£fcJ:!K roHI»^ftttft©aftlCJ: 5»*W«HO-»ICOV^fP 



ft*0*ffci"S 1 S>»"CS>5a s , »*ro«H3 tt*ixiW:B8«*< RAM«*fcROM««© 



1. fx] ^A^^*ig^S¥ia^^^TfflF^rt^^f+LfciOT\ roH^psae^, t-^rcDiiiprs^ff* 

2. □ iiJDB*^*JH-*r^*-r5*"Cfc4<, i-^T<oB*^«ftW#^«H^ot%rB*^5 r t ^-ctfcco-e, il 

3. □ ffiKAtfiMWiiJPB*^^ ;:<0BBSi3iE#fttt, #**shWW 



4. □ ffiPA^^*ii*iss^s^^fflrart(^#L^^ofc^r% w©iBnt*6tt, a*<o«B<o*4a^ia« 



mm&^$tnv>mm<D * a -c K b-t * a* 

□ ii^liait^^^i:ifc^ai^A^^^^iT^^ofc 0 
(x) i!fllBa#R»<0»fift £ ffi® A*> ±LX & ft fcu 



aSPCT/I SA/2 1 0 (Sl-i-^COtt* (1) ) (19 9 S*78) 



